Generation of superoxide anion and lipid peroxidation in different cell types and subcellular fractions from rat testis.
Mitochondria and microsomes from whole rat testis, seminiferous tubules and Leydig cells were investigated with respect to their capacity to generate superoxide anion. In addition, lipid peroxidation by whole testis mitochondria and microsomes was measured. In the presence of NADH and various respiratory inhibitors all three mitochondrial preparations catalyzed the formation of superoxide anion at a rate of 0.27-1.67 nmol/min.mg. This formation was concluded to be confined mainly to the NADH dehydrogenase region of the respiratory chain. Addition of NADPH to whole testis or Leydig cell mitochondria, but not tubule mitochondria, caused an additional formation of superoxide anion, which was unrelated to the respiratory chain, accelerated several-fold by menadione, and presumably catalyzed by NADPH-cytochrome c reductase and cytochrome P-450. Microsomes isolated from whole testis, seminiferous tubules, and Leydig cells generated superoxide anion at rates between 0.19 and 0.44 nmol/min.mg. These rates were also strongly stimulated by menadione. It is likely that both NADPH-cytochrome c reductase and cytochrome P-450 were involved in the microsomal generation of superoxide. Free radical scavengers of various types inhibited both the mitochondrial and microsomal formation of superoxide anion. Lipid peroxidation in whole testis essentially paralleled superoxide anion generation. However, the rate of mitochondrial lipid peroxidation was twice that of the microsomal rate. It is concluded that seminiferous tubules and Leydig cells generate superoxide anion at different rates and by different mechanisms. Together with cytochrome P-450-dependent hydroxylases, e.g., BP and DMBA hydroxylases, this superoxide generation may reflect a potential for cell-specific peroxidative damage in the testis.